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Figure S1. The comparison of two Gaussian fitted peaks from PL spectra of MBNCs-PVDF after aging in N2:
(a) integrated PL intensity; (b) PL emission peak energy and (d) FWHM of the fitted peaks obtained by twopeak Gaussian fitting. (c) PL spectra at 15 K, 50 K and 90 K of MBNCs-PVDF after aging in N2, illustrating the evolution of multipeak PL emission at low temperature. We further analyzed the electron-phonon coupling in MBNCs-PVDF, from the temperaturedependent PL broadening. The relationship between the FWHM of the PL spectra and temperature was determined to be [1] :
where Γ 0 denotes the temperature-independent inhomogeneous broadening of the FWHM, the coupling coefficient between exciton and acoustic phonon, the coupling coefficient between exciton and longitudinal optical phonon (LO-phonon), the LO-phonon energy, and Boltzmann's constant. By extracting and fitting FWHM of PL spectra above 100 K, we exclude the additional broadening of PL spectra due to emission from two types of excitons below 90 K [2] . FWHM versus temperature and curves fitted by equation 1 are plotted in Figures S12a-S12d. The fitted results of are collected in Table S1 . The fitted of pristine MBNCs-PVDF equals 46 meV, which is consistent with the previously reported value of 42.2 meV for 3.3 nm MAPbBr3 NCs [3] , and larger than the value of 24.9 meV for 10 nm NCs [1] .
Furthermore, taking into account the contribution of thermally activated trapped carriers to the enhancement of PL, thermal dissociation of exciton, and thermal escape of carriers, the temperature dependence of integrated PL intensity is given by [1, 4] :
where 0 ′ denotes the density of interface trap states, ΔE activation energy of interface trap states, ( ) the integrated PL intensity at temperature T, 0 the initial carrier population, the activation energy for exciton dissociation, m the number of longitudinal optical phonon (LOphonon) for assisted thermal escape of carriers, LO-phonon energy, Boltzmann's constant, B and C fitting parameters. [5] , and then rewrite the temperature dependence of integrated PL intensity as:
In Equation S3, D is a fitting parameter, the activation energy of thermally activated trap. The fitted curves by Equation S3 are exhibited in Figures S13a-S13d, and the fitted results are collected in Table S3 . For the same sample, the values of , or , fitted by Equation S2 (Table S2 ) and S3 (Table S3 ) are consistent. The values of (Table S3) (Tables S2) and  (Table S1 ) of each sample, respectively.
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Figure S13. The integrated PL intensity as a function of temperature combined with the fitted curve using Equation S3. 
